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We describe an indirect test of fetal lung maturity: the quantltation of disaturated phosphatidylcholine in amniotic fluid. The lipids in samples of amniotic fluid from 172 patients were reacted with osmium tetroxide, and disaturated phosphatidylcholine was then isolated by thin-layer chromatography.
Interfering substances were retained by a pre-adsorbent layer. The charred disaturated phosphatidyicholine, quantitated by densitometry, was compared to standard dipalmitoyl phosphatidylcholine. Both within-run and between-run coefficients of variation were about 10%. Blood and meconium do not interfere. Six infants developed respiratory distress when disaturated phosphatidylcholine concentrations of amniotic fluid drawn within 72 h of delivery were <5.5 mg/L. A concurrently determined lecithin/sphingomyelin ratio falsely predicted lung maturity in one of these. In seven other samples for which ledthin/sphingomyelin ratios suggested lung immaturity but disaturated phosphatidyl-choline predicted maturity, none of the infants developed respiratory distress. In normal pregnancies, measurement of disaturated phosphatidylcholine in amniotic fluid appears to be a better predictor of fetal lung maturity than is measurement of the lecithin/sphingomyelin ratio. Further studies are needed to determine if this analysis is a better predictor in diabetic pregnancies.
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cut-off value
Fetal pulmonary maturity is most frequently assessed by evaluating the lecithin/sphingomyelin (L/S) ratio of amniotic fluid-a method first described by Gluck et al. (1) .! The L/S ratio is a reliable index of fetal lung maturity in uncomplicated pregnancies.
However, up to 28% of the neonates from insulin-dependent diabetic mothers develop respiratory distress syndrome (RDS) despite a "mature" L/S ratio (2, 3) , and no samples contaminated with blood or meconium can be used.
The several species of phosphatidylcholine in lung differ in their fatty acid constituents.
Of these, only the disaturated phosphatidylcholine (DSPC) species is considered surfaceactive (4). Quantitation of amniotic fluid DSPC, therefore, should be a more specific measure of pulmonary maturity than is the L/S ratio. A rapid method for isolating DSPC has been reported (5) a glass plate to prevent development of background color, and allowed to stand for 10 mm for maximal color development.
Materials and Methods
Materials
In both charred and reagent-sprayed plates, the phospholipids were quantitated by densitometry with scanning in the direction of solvent migration.
Concentrations of DSPC were estimated by comparing the peak areas of the patients' samples with peak areas for dipalmitoyl phosphatidyicholine standards.
Except where indicated, all results were obtained by charring, and are expressed in milligrams of DSPC per liter of amniotic fluid. Lecithin/sphingomyelin ratios were determined as previously described; the precision varies, with CVs from 5.1% to 13% (3).
Analytical Recovery Studies
We did two types of recovery studies, as an index to accuracy. In one, known amounts of dipalmitoyl phosphatidylcholine were dissolved in 20 iL of chloroform/methanol (20/1 by vol, standard).
To were calculated as the ratio of cpm in the material scraped from the plates to the total cpm introduced into the amniotic fluid.
Results
Isolation of DSPC
Treatment
of amniotic fluid lipid with osmium tetroxide resulted in darkening of the mixture. When the reaction mixture was dried, redissolved in a small amount of solvent, and spotted on a TLC plate (either silica gel G or H), the DSPC could not be reproducibly separated from the dark residue which formed a streak from the origin to the DSPC spot. To avoid this problem, we initially passed the reaction mixture through an alumina column before TLC. A single-step separation can be achieved, however, by using silica gel G plates with a pre-adsorbent layer ( Figure 1 ). This layer retains the interfering residue, with DSPC appearing as a distinct spot after chromatography.
Interferences
Effect of hemolyzed blood or plasma. Amniotic fluid from 14-to 16-week pregnant women contained no detectable DSPC. When 0.5 mL of plasma or a 1:1 hemolysate was added to 1 mL of this amniotic fluid, DSPC was not detected after processing.
Effect of meconium. The addition of meconiwn (0.5 mg or 1 mg) to 1 mL of amniotic fluid from a 16-week pregnancy gave 
Analytical Variables
Precision.
Three sets of pooled amniotic fluid were analyzed 10 times each to determine the within-run precision of the method. The mean values (and SD) for milligrams of DSPC per liter in each of the three pools were 2.1 (0.2), 9.9 (1.0), and 4.2 (0.4); the CVs were 9.5, 10.1, and 9.5%, respectively.
In .s the two tests disagree in 12 cases. In five cases, L/S ratios were >2.0 while DSPC values were <5.5 mg/U. One infant was delivered on the same day as the amniotic fluid collection. In this case, the L/S ratio was 3.0 and the DSPC value 1.4 mg/U. This infant developed RDS (Table 1) . Because of the discrepancy between the results of the two tests, the analyses were repeated by different technologists.
Results of three additional U/S ratios ranged from 2.7 to 3.0, while another DSPC determination gave 1.5 mg/U. None of the other four infants was delivered within 72 h of the amniocentesis and none developed RDS. In seven cases, U/S ratios were <2.0 while DSPC values were >5.5 mg/U. None of these infants developed RDS, although only one was delivered within 72 h of the amniocentesis.
In those instances where both the L/S ratio and DSPC value predicted immature fetal lung development, five cases of RDS developed (Table 1 ). In the group of 140 patients for whom both U/S ratio and DSPC values predicted fetal lung maturity, none of the infants developed RDS. To simplify the procedure, we applied the reaction mixture directly to the pre-adsorbent layer of a silica-gel G plate; this In fact, Bose et al. (9) recently found a decreased concentration of DSPC in lung lavage of fetal rabbits from alloxan-diabetic mothers, and postulated that the delayed functional development of surfactant observed in many infants may be due to diminished alveolar concentrations of DSPC. They further suggested that this diminution may be reflected in amniotic fluid, such that measurement of amniotic fluid DSPC might be a better prediction of lung maturation in the diabetic pregnancy. Further studies are needed to determine whether analysis for DSPC is superior to the U/S ratio for predicting RDS in infants of diabetic mothers.
Discussion
